Introduction. In spherical near-field (SNF) measurements a s w e l l a s in paraboloidal reflector antenna systems, the conical horn and open waveguide antenna i s an important part of the system, whether being used a s a measuring probe or a s a feeG element. In both cases the r a d i a t i o n and scattering properties of the horn are of i n t e r e s t . W i t h a knowledge of the radiation pattern, the sphericalmodeexpansion coefficients, necessary
FortheFrobe-correctedSNF-transformat i o n , can be evaluated
[ l ] .
Further, aperture illumination and pattern of the feed. A s the theory behind the SNF-technique does efficiency o f r e f l e c t o r antennas are derived from the radiation not take multiple scattering between test-antenna and probe i n t o .account, it i s important to obtain a knowledge of the scattering properties, as reflections from the probe could introduce errors. In reflector antennas, scattering from the feed might be used t o study the effect of aperture blockage on the radiation pattern.
'The objective of this paper i s to present a numerical approach t o the determination of t h e s c a t t e r i n g and radiation characteristics of antennas, with special emphasis on r o t a t i o n a l l y symmetric s t r u ctures.
Theory. W e consider an a r b i t r a r y , l o s s l e s s and reciprocal antenna, illuminated by an incident electromagnetic field. Defining the s c a t t e r e d f i e l d a s t h e d i f f e r e n c e between t h e t o t a l f i e l d w i t h the antenna present and the undisturbed incident field, i t can be shown
[Z] t h a t the s c a t t e r e d f i e l d from an antenna with an arbitrary load impedance i s given by
Here TL and S are the load-reflection coefficient and antenna-reflection coefgcient, respectively.
(e,+) are the usual spherical coordinates. The f i r s t term on the right-hand-side is the re-radiated field, i.e. the field received by the antenna, reflected from the load and transmitted according to the radiation properties.
The pattern of Es is therefore the radiation pattern of the antenna.
The second tgrm i s the scattered field when the antenna i s matched (r,=O) , i n which case there i s no re-radiation. This field (zs) may be considered to consist of two contributions, namely the fie14 the antenna w i l l s c a t t e r i n o r d e r t o absorb power from the incident f i e l d , and a f i e l d due t o unloaded currents on the antennastructure, i.e. currents which do not couple power to the load, but radiate.
I f we-know ESC(r ,e,+) for three values of TL we are able to compute E s ( B , + ) andL Ez(B,$) , which i n turn allows the determination of k&onPy encountered antenna characteristics.
The basis for t h e calculations w i l l be purely numerical and r e s t r i c t e d t o r o t a t i o n a l l y symmetric antennas, illuminated w i t h an axially incident plane wave. In order t o s o l v e eq. Of course, they should be identical so t h a t d i f f e r e n c e s a r e a measure of t h e a c c u r a c y o f t h e c a l c u l a t i o n s .
. Model used i n t h e c a l c u l a t i o n s . A s a check on the accuracy of t h e c a l c u l a t i o n s , t h e s c a t t e r e d f i e l d ESc (r ,e,$) i s c a l c u l a t e d f o r f o u r d i f f e r e n t p o s i t i o n s of t h e s h o r t
From the solut i o n it i s now straightforward to calculate various antenna charact e r i s t i c s .
The on-axis gain can be shown t o be Table  I and I1 summarize some of t h e r e s u l t s . Where p o s s i b l e , comparison with available theoretical and/or experimental data i s given. The numbers a r e t h e mean-values obtained from t h e f o u r s o l u t i o n s t o e a .
(l), t h e standard-deviations being i n the range 0.1 -1%. A i s Ene physi c a l a r e a o f t h e a p e r t u r e , i . e . t h e a r e a w i t h i n the'horn o u t e r r i m . Table 11 . R e s u l t s for conical horn L = 1.6X, r = 0.375X, F = 11, rr = 20 deg. t e r m i n a t i o n o f r a d i a t i o n p a t t e r n s , a n t e n n a r e f l e c t i o n c o e f f i c i e n t and s c a t t e r i n g w i t h an a r b i t r a r y l o a d impedance. The problems of modelling feed-arrangement and load-impedance are avoided i n t h i s method.
